Mechanism of phosphate-induced calcification in rat aortic tissue culture: possible involvement of Pit-1 and apoptosis.
Hyperphosphataemia is a known contributing factor in the progression of vascular calcification in dialysis patients. The cellular mechanisms underlying phosphate-induced calcification are still unclear despite intense study, so in this study, we investigated the possible involvement of the type III sodium-dependent phosphate cotransporter, Pit-1, in an aortic tissue culture model. Aortic segments from 9-week-old male Sprague-Dawley rats were incubated in serum-supplemented medium for 10 days. The phosphate concentration of the medium was elevated to induce calcification, which was assessed by histology and calcium content. Phosphonoformic acid (PFA) was used to inhibit phosphate uptake. The involvement of apoptosis was examined using the terminal deoxynucleotidyl transferase-mediated 2'-deoxyuridine 5'-triphosphate (dUTP) nick-end labelling (TUNEL) assay, caspase 3 activation, and inhibition of apoptosis using a general caspase inhibitor. Phenotypic changes in vascular smooth muscle cells (VSMC) were assessed using expression of osteochondrogenic differentiation markers. Medial vascular calcification was induced in aortas cultured in a high phosphate medium. PFA decreased the rates of calcification and apoptosis of VSMC in the media, concomitant with calcification. Caspase inhibitor reduced calcification. No phenotypic transition of VSMC was seen in this model. These results indicate that phosphate uptake through the type III sodium-dependent phosphate cotransporter, Pit-1, leads to induction of apoptosis and subsequent calcification of VSMC.